The role of FOXP3 in regulating immune responses.
Regulatory T cells (Tregs) act in trans to control immune responses. The suppressive function of Tregs relies heavily on high and stable expression of the transcription factor FOXP3, which, together with other transcription factors, activates anti-inflammatory genes and represses proinflammatory genes. FOXP3 is required to shape the unique signaling mechanisms in Tregs, creating a positive-feedback pathway to further enhance its own expression. In addition, FOXP3 is thought to switch on a complex transcriptional network that leads to the stabilization of the Treg phenotype. Emerging data reveal that FOXP3 achieves this function in concert with several other transcription factors, many of which are associated with lineages of conventional T cells. In this review, we will discuss the structural features of FOXP3 and how it functions by interacting with other transcription factors. We will also summarize the role of FOXP3 in establishing the unique signaling cascades in Tregs. Finally, we will dissect the cooperative roles of FOXP3 and other T-cell lineage-defining transcription factors and discuss how these networks not only control the ability to Tregs to suppress different types of immune responses, but also enable Treg plasticity.